Rigid bronchoscopy has previously been regarded as the procedure of choice for removal of endobronchial foreign bodies. We report three cases where the use of flexible fibreoptic bronchoscopy with a variety of extraction instruments allowed removal of central and peripheral foreign bodies (i.e. beyond fourth generation airways, and therefore beyond reach of rigid bronchoscope). In one casefluoroscopic guidance was required to facilitate removal. METHOD It is our usual practice to perform fibreoptic bronchoscopic removal of endobronchial foreign bodies in patients where (a) the foreign body is beyond the reach of a rigid bronchoscope, (b) extubation for rigid bronchoscopy is undesirable in a critically ill patient and (c) an endobronchial foreign body is discovered unexpectedly at fibreoptic bronchoscopy.
The following procedures were adopted in the cases to be described. 1. Premedication: Pethidine 1.0 mg/kg and atropine 0.6 mg IM.
Anaesthesia: Intubated patients: IV
anaesthetic (thiopentone 2-3 mg/kg and suxamethonium 1-1.5 mg/kg); nonintubated patients: Topical lignocaine.
3. Bronchoscope: 6.0 mm Olympus IT 10 or 5.9 mm Olympus BFI0. 4. Imaging: Chest X-ray, fluoroscopy.
Extraction instruments:
Fogarty balloontipped catheter; suction channel/suction catheter; three-wire grasping forceps (Hobbs Medical, Inc., Conn., U.S.A.). The three case reports demonstrate successful removal of tooth, bone and dental amalgam fragments.
Case 1
A 37-year-old man suffered a closed head injury and fractured mandible following a boating accident. He was admitted to the intensive care unit for head injury management which included endotracheal intubation and mechanical ventilation. Radiography revealed numerous tooth and amalgam fragments in the piriform fossa, oesophagus and stomach. Three fragments were seen on chest X-ray, two in the right lower lobe and one in the left lower lobe.
The most proximal fragment in the right lower lobe bronchus was visualised at fibreoptic bronchoscopy. Using suction, the fragment was dislodged and removed as the bronchoscope was withdrawn. A second fragment in a subdivision of the left lower lobe postero-basal segment and a third fragment in the apical segment of the left lower lobe were deemed inaccessible to manipulation under direct vision. Fibreoptic bronchoscopy under fluoroscopic control was performed but attempts at removal of fragments using a Fogarty catheter failed due to balloon rupture. Using fluoroscopic guidance both fragments were grasped and removed using three-wire grasping forceps followed by withdrawal of the bronchoscope. Both fragments were pieces of dental amalgam ( Figure 1 ). Bleeding was minimal and repeat radiography showed no residual pulmonary foreign body.
Case 2
A 56-year-old male ex-smoker presented for investigation of a persistent dry cough which commenced eighteen months previously when he sustained extensive facial injuries due to a self-inflicted shotgun blast. Multiple operations had been performed including mandibular reconstruction using the right seventh rib. Episodic nocturnal wheeze and right-sided pleuritic chest pain were also reported. Examination revealed high-pitched inspiratory and expiratory wheeze confined to the right hemithorax.
Chest X-ray showed patchy consolidation of the right lower lobe and an absent right seventh rib.
Fibreoptic bronchoscopy performed under local anaesthesia revealed a foreign body almost occluding the bronchus intermedius. The foreign body was grasped with three-wire grasping forceps and the bronchscope and forceps were withdrawn slowly, while the bronchoscope was rotated to align the fragment so as to allow passage through the vocal cords with minimal trauma. This fragment was removed from the oropharynx with Magill forceps and was found to be an incisor tooth (Figure 2 ). The bronchoscope was passed again into the right lung and a further fragment was removed from the right lower lobe bronchus using the same technique. This fragment proved to be dental alveolar bone. The bronchoscope was passed for a third time and no further foreign body was seen. The patient has been asymptomatic since.
Case 3
A 39-year-old woman involved in a motor vehicle accident sustained a fractured humerus, radius and ulna, a closed head injury and a fractured mandible with dislodgement of multiple tooth and amalgam fragments. Radiography revealed fragments in the pharynx, stomach and two fragments in the right lung.
Under general anaesthesia and using a rigid bronchoscope, the proximal fragment (an incisor tooth) was removed from the right main bronchus, but the more distal fragment was not visualised. Postoperatively the patient received mechanical ventilation in the intensive care unit as part of her head injury management. A fibreoptic bronchoscope was introduced via the naso-tracheal tube and an amalgam fragment was visualised firmly wedged in a division of the lateral basal segment of the right lower lobe bronchus. This was grasped using the three-wire grasping forceps and with slow traction the fragment was dislodged from the bronchus but could not be withdrawn past a narrowing in the endotracheal tube at the nasopharyngeal angle. Final removal was accomplished by extubation of the patient with the bronchoscope and grasping forcepts in situ. The bronchoscope was re-inserted promptly and a nasotracheal tube passed over it.
DISCUSSION
Left in situ, endobronchial foreign bodies can cause airway obstruction, pneumothorax, chronic cough, haemoptysis, infection and abscess formation. Early removal of endobronchial foreign bodies is necessary to avoid these complications. If bronchoscopic removal is unsuccessful, operative procedures such as bronchotomy I or lobectomy may be necessary.
Rigid bronchoscopy has been the standard procedure for removal of endobronchial foreign bodies because larger extraction instruments can be passed through the flexible bronchoscope. 2 -5 The view through a rigid bronchoscope is regarded by some to be superior in clarity, resolution and depth of field. 6 However, rigid bronchoscopy usually requires general anaesthesia while fibreoptic bronchoscopy usually does not in the co-operative patient. 7 Moreover, the smaller diameter and flexibility allow better visualisation of the upper lobes and more peripheral airways, enabling visualisation of more peripherally placed foreign bodies. 8 ,9 It also has advantages of access in patients with severe head, facial and neck injuries,'o and is also more easily used with fluoroscopy. II Fibreoptic bronchoscopy is especially convenient in critically ill patients who are intubated and in whom bronchoscopy may be undertaken while appropriate ventilation and oxygenation is maintained. '2 The restriction in channel size of the fibreoptic bronchoscope has led to the development of many extraction instruments including the wire basket, the wire claw and a variety of forceps.'3-'5 Suction via the Anaesthesia and [mens;"e Care, Vol. 17, No. 2, May, 1989 bronchoscope suction port or via modified suction apparatus such as that described by Thorburn et al. '6 may also be used. Fogarty catheters may also be useful, being passed beyond the obstructing foreign body and then withdrawn following balloon inflation. 17, 18 However, if the foreign body has sharp projections the balloon may be punctured as occurred in Patient 1.
Fluoroscopy may locate radio-opaque foreign bodies thus facilitating the positioning of the bronchoscope. In Case 1, two of the fragments of amalgam were at or beyond the limit of the visual range of the flexible bronchoscope.
Localisation and instrumentation of the involved bronchopulmonary segment was made possible by combining fluoroscopy and fibreoptic bronchoscopy allowing the subsequent removal of two foreign bodies.
The use of the three-wire grasping forceps may allow the removal of large, impacted inhaled foreign bodies. In Case 2 a diagnostic fibreoptic bronchoscopy was being performed for investigation of unilateral wheeze. The use of three-wire grasping forceps allowed the immediate removal of tooth and bone fragments, obviating the necessity for rigid bronchoscopy.
Endobronchial foreign bodies in peripheral airways may be beyond the view of a rigid bronchoscope. Failed removal of endobronchial foreign bodies via a, rigid bronchoscope may occur as illustrated by Case 3.
In conclusion, these cases demonstrate that fibreoptic bronchoscopy with and without fluoroscopic guidance and with a variety of extraction instruments available can result in successful removal of endobronchial foreign bodies. It may be the procedure of choice for peripheral foreign body extraction especially in intensive care patients who are already intubated.
